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DETAILED ACTION 

, this Office Action is in responseto the communication filed February 1 8, 2004. v 

Information Disclosure Statement 
■ The. information disclosure statement (IDS) submitted on April 2, 2004 is considered by 
the examiner, . ...'*■ . . : . . 

Examiner's Amendment 

An examiner's ramendrrient to the record [ appears below. Should the changes and/or 
additions be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 
1.312. To ensure consideration of such an amendment, it MUST be submitted no later, than the 
payment of the issue fee: ' , 

The application has been amended as follows: ' ' / ' ' ' ,. : / 

In the Title : . : . ' ' . .' , ; 

Please amend the title as follows: -METHOD OF FORMING CHALCOGEN1DE 
COMPRISING DEVICES AND METHOD OF FORMING A PROGRAMMABLE MEMORY 
CELL OF MEMORY CIRCUITRY- • 

Allowable Subject Matter 

• Claims 1-51 are allowed. 

The following is an examiner's statement of reasons for allowance: none of the prior art' 
of record shows or fairly suggests all the process limitations as claimed.- Specifically, 

. Re claim!, hone of the prior art of record discloses, in addition to other elements ot 
processes as claimed, the steps of: irradiating the silver effective to break a chalcogenide bond of 
the chalcogenide material at an interface of the silver comprising layer and chalcogenide 
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material and diffuse at least some of the silver into the chalcogenide material, and forming an 
outer surface of the chalcogenide material; after the irradiating, exposing the chalcogenide 
material outer surface to an iodine comprising fluid effective to reduce roughness of the 
chalcogenide material outer surface from what it was prior to the exposing; and after exposing, 
depositing a second electrode material over the chalcogenide material, and forming the second 
conductive electrode material into an electrode of the device. 

Re claim 1 1 i none of the prior art of record discloses, in addition to other elements or 
processes as claimed, the steps of: after forming the chalcogenide comprising material, farming 
Ag 2 Se over the chalcogenide comprising material; exposing theAg 2 Se to an iodine comprising 
fluid effective to > etch away at ' least some oj r the Ag 2 Se; and after the exposing, depositing a 
second conductive electrode material over the chalcogenide material and farming the second 
conductive electrode material into an electrode of the device. 

Re claim 20, none of the prior art of record discloses, in addition to. other elements or 
processes as claimed, the steps of: after forming the chalcogenide comprising material, forming 
a discontinuous layer ofAg 2 Se over the chalcogenide comprising material; exposing the Ag 2 Se 
to an iodine comprising fluid effective to etch away at least some of the Ag 2 Se; and after the 
exposing, depositing a second conductive electrode material over the chalcogenide material, and 
which is continuous and completely covering at least over the chalcogenide material, and ■ 
farming the second conductive electrode material into an electrode of the device. 

Re claim 26, none of the prior art of record discloses, in addition to other elements or 
processes as claimed, the steps of: irradiating the silver effective to break a chalcogenide bond of 
the chalcogenide material at an interface of the silver comprising layer and chalcogenide 
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material and diffuse at least some of the silver into the chalcogenide material, the irradiating " 
being effective to form a discontinuous layer of Ag 2 Se over the chalcogenide comprising 
material, the irradiating being effective to maintain the chalcogenide material underlying the 
Ag 2 Se in a substantially amorphous state; after the irradiating, exposing theAg 2 Setoan iodine 
comprising fluid effective to etch away at least a majority oftheAg 2 Se; and after exposing, 
depositing a second electrode material over the chalcogenide material, and which is continuous 
and completely covering at least over the chalcogenide material, and forming the second 
conductive electrode material into an electrode i oj 'the device. 

Re claim 34, none of the prior art of record discloses, in addition to other elements or 
processes as claimed, the steps of: irradiating the metal-containing layer to break a 
chalcogenide bond of the chalcogenide glass layer at the interface of the metal-containing layer 
and chalcogenide glass layer, such that at least a portion of the metal-containing layer diffuses 
into the chalcogenide glass layer; andpfter the step of irradiating, exposing an outer surface of 
the chalcogenide glass layer to an iodine comprising fluid, wherein the iodine comprising fluid 
removes at least a portion of the outer surface that has been irradiated. 

Re claim 42, none of the prior art of record discloses, in addition to other elements Or 
processes as claimed, the steps of: irradiating the metal-containing layer to break a 
chalcogenide bond of the chalcogenide glass layer at the interface of the metal-containing layer 
and chalcogenide glass layer thereby creating an outside surface; removing at least a portion of 
the outside surface by etching with an iodine comprising fluid; and, after the step of removing at 
least a portion of the outside surface, forming a second conductive layer over at least a portion 
of the outside surface remaining after the act of removing. 
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Re claim 5 1 , none of the prior art of record discloses, in addition to other elements or 
processes as claimed, the steps of: irradiating the metal-containing layer to break a 
chalcogenide bond of. the chalcogenide glass layer at the interface oj 'the metal-containing layer, 
and chalcogenide glass layer thereby creating an outside surface; the step of irradiating is 
effective to form Ag 2 Se as at least part of the outside surface; removing at least a portion of the 
outside surface by etching with an iodine comprising fluid, said etching being effective to etch 
away at least some of the Ag 2 Se; and, after the step of removing at least a portion of the outside . 
surface, forming a second conductive layer over at least a portion of the outside surface 
remaining after the act of removing. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Duong whose telephone number is (571) 272-1836.- The 
examiner can normally be reached on Monday - Thursday (9:00 AM - 6:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number for the. 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronicjiusjness Center (EBC) at 866-217-9197 (toll-free). 
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Primary Examiner 
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